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DETAILED ACTION 
Information Disclosure Statement 

The prior art documents submitted by applicant in the Information Disclosure 
Statement filed on January 15, 2002 and February 3, 2003 have all been considered 
and made of record (note the attached copies of form PTO-1449). 

Drawings 

Three (3) sheets of formal drawings were filed on January 15, 2002 and have 
been accepted by the Examiner. 

Specification 

Applicant's cooperation is requested in correcting any errors of which applicant 
may become aware in the specification. 

Allowable Subject Matter 

Claims 1-10, 12-14, 16-23. 25, 27, 29-40, 53, 62-71, 73, 75, 76 and 79 are 
allowed. 

The following is an examiner's statement of reasons for allowance: The prior art 
cited on attached form PTO-892 is the most relevant prior art known, however, the 
invention of claims 1-10, 12-14, 16-23, 25, 27, 29-40, 53, 62-71, 73, 75, 76 and 79 
distinguishes over the prior art of record for the following reasons. 

Regarding claims 1-10, 12-14, 16-23, 25, 27 and 29; the claims are allowable 
over the prior art of record because none of the references either alone or in 
combination disclose or render obvious a waveguide as defined in claim 1 , comprising a 
doped lower cladding layer, and a doped upper cladding layer, wherein the waveguide 
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core includes mobile dopant ions which have diffused from the deposited doped 
material of the waveguide core into the upper cladding layer and the lower cladding 
layer to form an ion diffusion region around the waveguide core such that the 
waveguide core boundary walls are substantially smooth in combination with the other 
limitations of claim 1 . Claims 2-10, 12-14, 16-23, 25, 27 and 29 depend from claim 1. 

Regarding claims 30-40, 53, 62-71, 73, 75, 76 and 79; the claims are allowable 
over the prior art of record because none of the references either alone or in 
combination disclose or render obvious a method of fabricating a waveguide as defined 
in claim 30, comprising forming a doped lower cladding layer, forming a doped upper 
cladding layer, and causing mobile ion dopants included in the deposited doped core 
layer to undergo diffusion from the waveguide core into the surrounding upper cladding 
layer and lower cladding layer to form an ion diffusion region around the waveguide 
core such that the waveguide cores boundary walls are substantially smooth in 
combination with the other limitations of claim 30. Claims 31-40, 53, 62-71 , 73, 75, 76 
and 79 depend from claim 30. 

Kersten et al. (US 4,756,734) discloses a method of making planar lightwave 
guides in Figure 1, the method comprising providing a substrate (2); forming a first layer 
(3) with a doping medium contained therein on the substrate (2); providing a masking 
layer (4) that functions as a diffusion barrier, the masking layer (4) having openings 
through which heat is applied to core zones (3b) of the first layer (3) to cause the dopant 
to diffuse out of the core zones (3b) into the first layer (3); and applying a further layer 
(5) after forming the core zones (3b). Kersten et al. does not disclose or suggest having 
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a dopant diffused from a core region into an upper doped cladding layer as required by 
independent claims 1 and 30 of the present application. 

Kersten et al. (US 4,765,819) discloses a method of making a planar lightwave 
guide comprising providing a substrate (2); forming a first sheathing layer (6) on the 
substrate; forming a core layer (5) on the first sheathing layer (6), the core layer 
including a doping substance; forming a second sheathing layer (3) on the core layer 
(5); etching the sheathing and core layers to define w/aveguides (1), out diffusing the 
dopant laterally from the core (5) to create the refractive index profile shown in Figure 2 
in the core (5), and forming a layer of low refractive index material (7) on the 
waveguides. Kersten et al. does not teach or suggest that the doping material is 
diffused into the sheathing layers (3, 6) or the lower refractive index layer (7). 

Valette (US 4,929,302) discloses a process for the production of light 
microguides, wherein the microguides include doped core layers, however, Valette does 
not teach or suggest that the dopant is diffused form the core layer into the surrounding 
layers. 

Kanamori et al. (US 5,556,442) discloses a method for fabricating an optical 
waveguide including providing first, second and third vitreous layers to form a lower 
cladding (50), core (61) , and an upper cladding (70) on a substrate (1 ). However, in 
column 2, lines 30-40, Kanamori et al. teaches that a refractive index increasing dopant 
present in the second vitreous layer (61) is prevented from diffusing into the first 
vitreous layer (50). 
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Mahapatra et al. (US 5,875,276) discloses waveguides formed by diffusing 
titanium into a single-crystal lithium niobate substrate (see the abstract and Figures). 
Therefore, the waveguides are created by indiffusion of a dopant into a substrate in the 
invention of Mahapatra. Mahapatra does not disclose or suggest diffusing a dopant 
from a core of a waveguide into upper and lower doped cladding layers. 

Nishimoto (EP 0 617 301 A1) discloses an optical waveguide including a 
substrate (1), a lower doped cladding layer (7a), a core (8), and an upper doped 
cladding layer (7b), wherein the cladding layers are heated to a reflow temperature to 
eliminate or remove imperfections or gaps in the cladding layers. Nishimoto does not 
teach or suggest diffusing a dopant from the core into the upper and lower cladding 
layers. 

Hirose et al. (EP 0 607 884 A1) discloses a method of forming an optical 
waveguide, wherein the amount of phosphorous doped into the cladding layers of the 
waveguide is controlled during the deposition of the cladding layers. Hirose et al. does 
not teach or suggest diffusing a dopant from the core into the cladding layers. 

Kobayashi (JP 59137346) discloses an optical waveguide having cores (5) 
formed by diffusing a film of metallic Ge (2) into a lower quartz glass substrate (1) and 
an upper glass layer (4). Kobayashi, however, does not disclose or suggest that the 
upper and lower cladding layers are doped or that a lower cladding layer be provided in 
addition to the substrate. Additionally, the film of metallic Ge (2) is not a layer of doped 
material. The waveguide core is formed form a layer of doped material in the invention 
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of claims 1 and 30 of the present application and mobile dopant ions are diffused from 
the deposited doped material of the waveguide core in the present invention. 

IBM Technical Disclosure Bulletin ("Buried Tl In-Diffused Waveguide on Lithium 
Niobate") discloses a buried Tl in-diffused waveguide comprising a first layer (14); a 
core layer (18) formed from the diffusion of a Ti stripe (12); and a second layer (16). 
The IBM Bulletin, however, does not teach or suggest that the first and second layers 
(14 and 16) are doped. Additionally, the Ti stripe is not a layer of doped material. 

Hence, there is no reason or motivation for one of ordinary skill in the art to use 
the prior art of record to make the invention of claims 1-10, 12-14, 16-23, 25, 27, 29-40, 
53,62-71, 73, 75,76 and 79. 

Conclusion 

Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
accompany the issue fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 

Any inquiry concerning the merits of this communication should be directed to 
Examiner Michelle R. Connelly-Cushwa at telephone number (703) 305-5327. The 
examiner can normally be reached 9:00 AM to 7:00 PM, Monday-Thursday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Rodney B. Bovernick can be reached on 703-308-4819. The fax phone 
number for the organization where this application or proceeding is assigned is 703- 
872-9306. 
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Any inquiry of a general or clerical nature should be directed to the Technology 
Center 2800 receptionist at telephone number (703) 308-0956. 



Michelle R. Connelly-Cushwa 
Patent Examiner 
November 1 1 , 2003 
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